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The Director’s Letter 


Dear Members: 

In our February report I printed a let- 
ter from Dr. Warren Whitford of New Haven, 
Connecticut, which asked, supposing Mr. 
Dakin and I were rewriting Cycles—The 
Science of Prediction, would we, in the 
light of the Korean War and other factors, 
make any changes in what we said in that 
book. 

I cannot speak for Mr. Dakin, who is 
unavailable, but I am very glad to give my 
personal answer to this question. 


Summary of the Book 


If you read the book you may remember 
that it dealt both with trends and with 
cycles. 

In speaking of trend, the book empha- 
sized that the (rate of growth of 
everything that grows decreases as the 
organism gets older. Charts were presented 
to show that this law holds good for the 
growth of yeast cells ina bottle, for 
plants (for example, a pumpkin), for ani- 
mals (for example, a white rat), and for 
the population of a nation. It was shown 
that the economic affairs of a country or 
of an individua! company also conform to 
this universal law. 

In regard to cycles, the book reported 
the existence of many cycles in natural 
and social affairs, but it emphasized four 
cycles of especial importance in the eco- 
nomic and social life of this country. 
More particularly it dwelt upon cycles of 
3.1/2 years, 9 years, 18 1/3 years, and 54 
years in length. ; 
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Changes I would Make Today 


If I were writing a book today on the 
subject of trends and cycles what changes 
would J make? 

First of all, J would try not to sim- 
plify the subject quite so much. In the 
eight years that have elapsed since Cycles 
was written a good deal has been learned 
about the importance of many other cycles 
in the natural and social sciences. These 
other cycles must also be taken into ac- 
count if we are to get adequate light in 
regard to the probabilities of the future. 
In writing a new book I would dwell upon 
this fact and give many illustrations of 
the sort that I print currently in our 
monthly report. 

Also, if I were writing a book on this 
subject at the present time I would empha- 
size to a greater extent the ever-present 
possibility that any given cycle may he 
the result of random forces and may there- 
fore not continue. JT would also want to 
explain how cyclic forces of approximately 
the same length can combine in such a way 
as to produce a compound cycle which will 
eventually fade out and then reappear up- 
side down—a fact I did not know in 1944. 

In short, I find the subject of cycles 
to be much more complicated than it seemed 
to be eight years ago. If I were writing a 
book today I would give greater emphasis 
to this complexity. 

Let me now be more specific in regard 
to changes and additions I would make. 
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Fig. 1 Typical Crowth Trend 


The 54-Year Cycle 


In the book the 54-year cycle was re- 
presented as being, except for war distor- 
tions, the most important single charac- 
teristic of wholesale prices, in gold, in 
this country. In a new book that statement 
would continue to stand, and so would the 
date of 1952 as the time of trough of the 
ideal 54-year cycle in wholesale prices. 

The term “ideal cycle” may need a word 
of explanation. To mke the concept simple 
consider the annual temperature cycle: The 
ideal time for the coldest day of the year 
is, let us say, February 1. However, in 
any given year February 1 may be a nice 
warm day. The coldest day of the season 
may come a month or two either way from 
this date. 

The same thing is true of cycles of 
other lengths. The actual low of a cycle 
may come a substantial fraction of the cy- 
cle either before or after ideal timing. 
In other words, even without World War TI, 
and World War JIT, which has already he- 
gun, the 54-year low of actual average 
wholesale prices, in terms of gold, could 
fall a dozen years or more either way from 
1952. The year 1952 is merely the ide - 
anal 

For a chart showing average wholesale 
prices from 1830, and such prices in both 
gold and paper from 1933 to date, refer to 
pages 236 and 237 of our report for June 
LOSds 


The 54-Year Cycle Present in Many Phenomena 


In the book Cycles the 54-year cycle 
was shown to be present not only in aver- 
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age wholesale prices in the United States, 
Creat Kritain, and Germany, Lut in wheat 
prices in Fngland (from 1260 A. D.), an 
the wages of agricultural laborers and 
textile workers in England, in the value 
of French rente and Fnglish consols, in 
coal, pig iron, and lead production in 
England, and in coal consumption in France, 
Lut no attempt was made to date the ideal 
51-year cycle in these other phenomena. 

(Incidentally, it may be stated that as 
yet there is no evidence of a 54-year cy- 
cle in the prices of industrial common 
stocks. ) 

No changes need to be made in regard to 
what was said to Cycles about any of these 
matters but two important additional dis- 
coveries would be referred to in a new 
book. 

First, a cycle of 54 years in the thick- 
ness and thinness of Arizona tree rings 
has been found to be present on the aver- 
age in each third of the data from 1100 A. 
D. forward. (See Foundation Report No. 4.) 
This fact suggests that the 54-year cycle 
may be even more fundamental than was 
originally supposed. 

Second, work which has been done on one 
of the longest series of production fig- 
ures in this country suggests that the 54- 
year cycle in production has a very dif- 
ferent timing from the 54-year cycle in 
prices. Whereas the last crest in the ide- 
al 54-year cycle in Drices came in 1925 
there is reason to believe that the last 
crest of the 54-year cycle in troduction 
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Thousends of Dollars 


1925 1935 


Fig. 2 Trend and Cycle 
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IRON & STEEL 


Fig. 2 U.S. Tron and Steel Production 

PIG 1RON PRODUCTION 1830-1913. STEEL INGOT 
PRODUCTION 1914-1951 A TREND 1S SHOWN BASED ON 
BEHAVIOR UP TO WoRLD WAR | 


came in the first decade of the century, 
15 or 20 years earlier. The last trough of 
the ideal 54-year cycle in Production 
seems to have come in the 1930’s, the ex- 
act year depending upon the industry con- 
cerned. 


Strength in Production Until the 1959's 


If we can generalize from the limited 
amount of work done to date, we would ex- 
pect those aspects of industrial produc- 
tion showing the 54-year cycle to evidence 
strength until the 1960’s. After that time 
we might look forward to a slackening in 
the rate of growth similar to the slacken- 
ing which occurred in many such series of 
figures from about 1910 to the middle of 
the 1930’s, only more pronounced. 

We would expect the slackening to be 
more pronounced than the earlier retarda- 
tion because the country will be older 
then, and the basic underlying rate of 
growth can be expected to be somewhat less 
than it was a half century earlier. 


Summarizing the 54-Year Cycle 


Now let me sum up in regard to the 54- 
year cycle: 

If this cycle is real, as 1t seems to 
be, and if it continues, the normal tend- 
ency for average wholesale prices in terms 
of gold should be generally upward for the 
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next 25 years or so. War would naturally 
increase this tendency, and inflation 
would make currency (paper) prices even 
higher. 

For those aspects of production con- 
trolled by the 54-year cycle the golden 
era would seem to be already here, with 19 
years or more to run. Bear in mind, 
however, that the 54-year cycle does not 
control production except in a general way 
and that one must expect intermediate ups 
and downs of considerable importance. 
Bear in mind also that much of the cur- 


HYPOTHETICAL 54-YEAR CYCLE 
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AND § ROWTH CURVE 


Fig. 4 A 54-Year Cycle, A Growth Curve, 


and Their Synthesis 
THE SYNTHESIS APPROXIMATES THE BEHAVIOR OF 
IRON AND STEEL PRODUCTION FROM 1830 TO DATE, AND 
SUGGESTS THAT A 54-YEAR TENDENCY MAY BE PRESENT 
IN THESE FIGURES. 
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rent production activity is frenzied prep- 
aration for a shooting World War IIJ, and 
that any drastic cessation of such prepa- 
ration would overwhelm the normal upward 
effect of the 54-year cycle. 

In other words, we are in a situation 
in respect to production where the hurri- 
canes of war are largely in control and 
the underlying tides of the cycles tempo- 
rarily occupy a subordinate position. Even 
so, it is reassuring to know that the most 
important cyclic tendency in production 
discovered to date is upward at the pre- 
sent time. 

All of this augurs well for the general 
course of industrial production in this 
country for the next 10 or 15 years, bar- 
ring war distortions, but sounds a note of 
caution for the 25-year interval to fol- 
low. 


Trends 


Tn the book, Cycles, you saw that growth 
normally occurs at a decreasing rate. 
Crowth data, when plotted on ratio ruling, 
ideally show a curve concave downward as 
in Fig. 1. (The cycles wrap themselves 
around the underlying growth trend as in 
Fig. 2.) A number of growth curves were 
shown which conformed more or less to this 
idealized pattern. 

However, some industries were seen to 
have growth curves of peculiar shape. For 
example, the iron and stee] industry grew 
at an almost uniform rate until the early 
1900’s after which the rate of growth 
flattened sharply and continued almost 
horizontally until World War IT. See Fig. 
a 

Data for iron and steel production in 
this country do not go back far enough to 
enable us to know whether or not a 54-year 
cycle is present in this activity. If, 
however, we assume that it is present with 
a crest about 1908 we have an explanation 
for the peculiar behavior observed. We 
also have an explanation for the great 
post war strength of this industry even 
before the outbreak of World War IIT. 
Refer to Fig. 4 which shows the combined 
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effect of a growth trend of more normal 
shape and a hypothetical 54-year cycle 
cresting in the first decade of this 
century. Such a combination would produce 
the behavior we observe in pig iron pro- 
duction. 

My own belief is that this may be the 
true explanation of the peculiar shape of 
the iron and steel production curve and 
that, disregarding war distortions, we can 
expect underlying strength in this indus- 
try until the 1960’s. After the 1960’s 
however, we might expect a leveling off 
similar to the leveling off experienced 
from about 190° to about 1935. 

Similar behavior can be expected in 
other production series where the 54-year 
cycle has turning points at the same time. 

Knowing what I now know about the 54- 
year cycle in production I would advance 
this idea in a book written at the present 
time. Also, in line with the idea I would 
change the trend lines for a number of 
industries, sloping them upward from about 
1935 forward to take account of the 54- 
year tendency as well] as true underlying 
growth. 


= * * 


When J started to dictate this letter 
to you I intended to discuss in detail the 
18 1/2-year cycles, the 9-year cycles, and 
the 3 1/2-year cycles that were treated so 
prominently in the book. I also had in 
mind to summarize what we now know about 
other cycles present in our economy. How- 
ever, I am afraid that in discussing the 
94-year cycle and the subject of trends J 
have been too long-winded, for T have used 
up all of the available space. I shal] 
therefore have to make a continued story 
out of my answer to Dr. Whitford. I shall 
have to defer until our next report the 
discussion of the other cycles, and the 
implication they carry for the future. 


Very cordially yours, 


Sp 


Director 


PLANETARY EFFECTS ON SHORTWAVE RADIO 


by 


John H. Nelson, Propagation Analyst 


RCA Communications, 


Editor's Note: You will doubtless re- 
member Mr. John Nelson as the person to 
whom the Foundation for the Study of Cy- 
cles recently awarded a gold medal for 
"notable service in the field of radio 
Propagation and planetary cycles”. An ac- 
count of the presentation was contained in 
our December 1951 report. 

Mr. Nelson s work is interesting to me 
for three reasons. First of all, it illus- 
trates another successful application of 
forecasting based upon a knewledge of cy- 
cles. Using such knowledge, Mr. Nelson's 
forecasts of radio “weather” have attained 
an accuracy of about 80%. 

Second, the correspondence in timing and 
time span between the cycles of shortwave 
radio disturbances over the North Atlantic 
and planetary cycles interests me because 
it shows how a knowledge of cycles can 
suggest the possibility of a cause which 


This article has been prepared as a 
general report on my research at the re- 
quest of Mr. Dewey. Pressure of other work, 
at present, prevents preparing a formal 
paper. I hope to be able to offer some- 
thing more formal sometime in 1952. 

{1 have been intimately associated with 
shortwave radio at RCA Conmunications, Inc. 
since the beginning of shortwave trans- 
atlantic communications in 1925. From a- 
bout 1930 to 1946, I held a supervisory 
post at the Central Radio Office in New 
York being thus engaged in the assignment 
of circuits and frequencies. I was greatly 
interested in shortwave signal behavior 
throughout this whole period and gathered 
a wealth of practical experience. Also 
during this period J was actively engaged 
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might otherwise be unsusnected. That is 
one reason why we study cycles—to help 
trace causes. 

Third, I find myself interested in Mr. 
Nelson's work because I want to know if 
there are correspondences between these 
planetary cycles of his and terrestrial 
phenomena other than radio disturbances. 
Are there corresponding cycles in weather 
for example, or corresponding cycles in 
olants and/or animals—or man? All of 
these possibilities need to be explored in 
the months to come. 

With these thoughts in mind Mr. Nelson 
has promised to give me the exact dates of 
his various cycles. I plan to publish 
these dates so that you can comvare his 
cycles with the terrestrial cycles in 
which you may be interested to see if 
there are corresvondences. Who knows what 
may turn up? 


in amateur astronomy. The chief engineer, 
knowing this, transferred me from super- 
visory work to research in 1946. A six 
inch refracting telescope was purchased 
and installed at the Central Radio Office. 
I was assigned to the study of sunspots in 
an effort to develop a method of forecast- 
ing radio storms. 

Forecasting on the Basis of Sunspots 
Inadequate 

After about one year of research on 
sunspots, a fairly reliable forecasting 
service was inaugurated based on the posi- 
tion, age, activity, and classification of 
sunspots. Failures of this system, from 
time to time, indicated that some phenomena 
other than sunspots needed to be consid- 
ered. 
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Astronomy sY SKILLING AND RICHARDSON 


Tn 1948 the work that Fllsworth “unting- 
ton, Henry Helm Clayton, and Fernando San- 
ford had done in corre] 
bers with planetary positions 
attention. I 


was sufficiently impressed 
with 


the results of their work to engage 
in correlating planetary | 


with variations in shortwave radio signal 
Lehavior. ithe same HReliocentric angles 
rs es 


All these angles 
Farth, Mars, Jupiter, 
correlated with 
the technicians 
cations, Inc. receiving st 
Riverhead, long Island, 
seven years. In addition 
years, |! have also checked 
tions with 


all 


the severe storms as 


back as 1940 and a number in the 1% to 
1932 period. The correlation ind a 
very definite planetary position e{ or 


Shortwave ®adio Signals that travel ona 
Great Circle route 
the Auroral Zone. 


that takes ther 


TOWARD US, AS 


RINGS ARE INVI 


< t = eR one . Set \ 
es thm ariclsz? sone wh de 
rorma C1Or that the trree Bost Gistarnt 
~~ 
pianets aiso hac ane a OUNGa rLiUclo 
a = 
~~ T > ++ Fant twee a ~aear boaas FS oO 
espectic ¥ CLECCLE = LV CROC AS LOS 
D Le CS nvSe it Since tre ami am in CoRe- 
ete agreement wit oe 
Multi-Cycles 
ese critical angies etween pianets 
ay Sct a De OoOke\E UROR aS CHE Peaks 
++ ~ ~ ~~ \—_~ } ~ > +} 
C CYCLSS “fe at the 
Sare time we ©i- 
é 
rFEeCcCts IS 1S e€xXxactiV Waat a2PpeRS if 
ne RE Ss a a ee Re SE ee > + 
Casts Cte Cle . Sik is Leu \: SEREOENME 2h 
3 eS 1 
RULLADIeES OT * 2a Gay Or two apart : 
ave armed these MVBETI-CVCIeS aha con- 
yn a ee Pere ik State Je Se 
Siger one tO exXISt whe any OF the IO! iow- 
s 2s —= eg u CAS . LV 
> > > reo ~ > y& ~— ~ 
4 ©rOQ DPLlaRets at Wit & 
: a — 
i! pianeat at OFX << ee 
CHIFaA PLianNeE ~ at 4 Or FC 
na) 
Che . 
y tT > > sw 
Wy Se ee £ +h = 
wo Dit Sbaeced at t. Fit & 
third planet Of from eac 
. = —~ tc ~& Si —.S > 
ee eS ae Se ay etwean nianatc 
mR Suc Cases Che cvyceie petwee ane ts 
A and CoOINnCcCIWeS Wit tne cveies etwee n 
A > no “3a. ~ 2 ce rh -& ~ieas 
\. and eng t. ana ese BiCI-CVCIeS 
appeal 22 Oe PEGUenRtivY a2ne nave Shown 
verv relia hor we lS bo owe > radian 
r karte correiatic WRC ragic 


ECS 1917 


wOY CALE S 
"Uni-Cycles” 


Uni-cycles show the least effects but 
often when several uni-cycles Letween 
isolated pairs of planets coincide in time 
the effects are very prorfounced. In such 
cases a cycle between A and F would coin- 
cide with a cycle between C and ™, etc. 

Occasionally two, and even three, sepa- 
rate complete multi-cycles occur within a 
space of a few days bringing on severe 
prolonged storms. At other times, a multi- 
cycle will be mixed up with one or more 
uni-cycles. 


Slow Planets 


I have also noticed when any two slow 
planets are spaced by 69° or 120° that 
they apparently have a stabilizing effect. 
During these periods a very strong group- 
ing of cycles is required to produce a 
storm. Many of the weaker cycles turn out 
to Le ineffective. the reverse is noticed 
when any two slow planets are spaced ly a 
multiple of 90°. During these period even 
normally weak cycles show an effect. These 
effects are most pronounced when Jupiter 
and Saturn are the slow planets involved. 

When we include al] cycles between al] 
planets we find a large number of cycles 
Lut fortunately (for the correlator) the 
cycles have a tendency to come in groups 
instead of being evenly spaced in time. 
These groupings are quite random. 


Forecasts Correct 


The cycles among the slow planets have 
long term effects estal lishing an overall] 
standard but do not in themselves create 
storms. The storms come as the faster 
planets make cycles with them or against 
themselves. Jupiter and Saturn at nearly 
120° as they are now, with lranus nearly 
90° from each established the standard for 
1951 which has been one of the most stormy 
years in the 25 year history of shortwave 


radio. That 1951 would be a difficult year 
for radio was predicted in 1949 Lased on a 
deduction that grew out of my research. 
This forecast was correct even though sun- 
spot activity has declined. The forecast 
proved ot considerable value to RCA Commu- 
nications, Inc. for long range planning. 
Tt is worthy of note that in 1948 when 
Jupiter was 120° ahead of Saturn, and 
solar activity was at a maximum, radio 
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Mr. Tohn 4. Nelson of &8.C.A. Communica- 
tions, Inc. (right) receiving gold medal 
from Mr. Ceorge Vaekeland, Chairman of the 
Foard of “irectors of the “oundation. The 
medal was bestowed for ‘“notalble service in 
the field of radio propagation and plane- 
tary cycles.” 


signals averaged of far higher quality 
than they have in 1951 with Jupiter and 
Saturn at 180° and a consideralle decline 
in solar activity. In other words, the 
quality curve of radio signals has fol- 
lowed the cycle curve Letween Jupiter and 
Saturn rather than the sunspot curve. 


Correlation with Neather Cycles? 


Tt would be interesting to learn if 
planetary multi-cycles show any correla- 
tion with weather cycles. The slow planets 
for the long term and fast planets for 
short term periods. lhe Synodic periods of 
such multiples can of course be determined 
from the Ephemeris. They need not be exact 
as a multi-cycle is still effective for 
plus and minus about 5° from exact arrange- 
ment. 

Tn closing, I would like to place on 
record that I received valual le assistance 
from my Trother, Carl W. Nelson of Clonces- 
ter, Massachusetts, during this research. 
He has been correlating planet positions 
with weather variations, being interested 
in amateur meteorology. 


December 10, 195] 


WHAT MADE THE BENNER FORECAST TICK? 


The remarkable forecast of pig iron 
prices made by Samuel Benner in 1875 a- 
chieved its success in part because of a 
cycle about 9 years in length in these 
prices which continued after 1875, and in 
part because of other cycles which must 
have lengths about 1/2, 1/4, 1/5, 1/5 or 
some other unit fraction of 27 years, which 
also continued. The task ahead is to find 
these other cycles; then to make a new 
forecast, starting now. 


N the February report I told you of a 

remarkable forecast of pig iron prices 

made by Samuel Renner in 1875. This 
forecast promulgated a “cast iron rule” 
that, starting in 1834, low prices would 
come at intervals of 9, 7, and 1] years 
(a total of 27 years), and repeat; and 
that, starting in 1837, high prices would 
come at intervals of 8, 9, and 10 years 
(also a total of 27 years), and repeat. 

He called this sequence a 27-year cy- 
cle, Lut he did not mean, as we would to- 
day, that prices tended to go up for 13% 
years and then down for a like interval. 
He meant instead that each 27-year inter- 
val showed three nine-year cycles, with 
repetitive irregularities as indicated. 


Benner Formula Shows Gain-Loss Ratio 
of 31 to 1, 1975 to World War II 


The profit or loss that would have re- 
sulted from imaginary purchase and sale, 
and short sale, of pig iron according to 
the Renner formula from the time Renner’s 
book was copyrighted up to World War IT is 
as follows: 

Twelve of your imaginary transactions 
would have been profitable, two would have 
shown losses. 

The loss for the two unprofitable trans- 
actions was 9.2% or an average of 4.6% per 
transaction. The gain for the 11] profit- 
able transactions, not including the rise 
from 1915 to 1918 incident to World War I, 
was 288.5%—an average of 26.2% per trans- 
action. If you include the rise from 1915 
to 1918, the gain was 425.8%, or an aver- 
age of 35.5% per transaction. If you start 
your imaginary trading in 1872, the date 
of high called for in Benner’s formula, 
instead of in 1875, the year of copyright, 
your 12 profitable transactions would have 
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shown 461.2% for the period, or an average 
of 38.4% per transaction. 

Looked at another way, the gain-loss 
ratio from 1875 through 1935, not including 
the rise due to World War I, was 31 to 1; 
including World War I, 44.8 to 1 and 
starting at 1872, in accordance with the 
formula, 49.6 to l. 

What Made It Tick? 


As a matter of common sense, a forecast 
of prices which comes true over a period 
of sixty years with a gain-loss ratio of 
31 to 1 has something behind it beside 
luck. Let us therefore analyze the fore- 
cast to see what made it tick. 


Two Possibilities 


Rasically Renner said two things: (1) 
There is, in pig iron prices,a cycle which 
averages al-out nine years long. (2) There 
are significant variations from a perfect- 
ly regular nine-year cycle which repeat at 
intervals of 27 years. 

Was Renner’s success due solely to the 
reality of the 9-year cycle or was it due 
partly to the repetitive variations, too? 

It is easy to answer that one. All you 
have to do is to determine the average 
timing of the nine-year cycle during the 
period for which Penner had figures and 
make your own forecast as of 1875 ona 
strict rigid 9-year basis. If a forecast 
based on a simple nine-year cycle would 
have come out as well or better than Ren- 
ner’s forecast, the repetitive variations 
from perfectly regular nine-year timing 
which he noticed had nothing to do with 
his success. If on the other hand, using 
these variations from regular nine-year 
timing, his forecast was better than you 
would get by a straightforward projection 
of a nine-year wave, you must conclude 
that the variations may have had signifi- 
cance too. 

Gain-Loss Ratio 


on Average 9-Year Cycle §.2 to 1 


A nine-year periodic table of Renner’s 
pig iron prices, from 1843 to 1874 inclu- 
Sive, shows lows of an average nine-year 
cycle to fall in 1843 and every nine years 
thereafter; highs to fall in 1846 and ev- 
ery nine years thereafter. Such a table is 
printed herewith as Table 1. 
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UW Weasels) Ale 
A NINE-YEAR PERIODIC TABLE OF BENNER'S PIG IRON PRICES, IN DOLLARS PER TON, 
1843-1874 INCLUSIVE, TOGETHER WITH MEAN AND MEDIAN VALUES. 
BASE ; YEARS AFTER BASE YEAR 
YEAR 1 2 3 4 5 6 ii 8 9 
1842 (272... 330) PAS IS (Ae) ys) PAL B87) S0n25 26.50 DP UNS 20.87 ZI Vix SV 
1851 22208 S6el2 36 87 7A TUNE Pieol 2. 2OnoT P2ER J 743) PAS eMif 2265 
1860 20.25 72S oASiT Sie), 745) obs), ZA) 46.12 47 .87 44.12 30 25 40.62 
1869 Some: Seize. 48 .87 LV TYAS 30225 
Sum 98.62 120.86 150.24 | ey/. fet ists 7! 99.74 89.12 83.49 84.74 
AVERAGE* 24.66 30.22 37.56 39.41 33.44 BGS. AS) 20RTA Diol: 28.25 
(MEAN ) Low HIGH 
TYPICAL* 
(MEDIAN ) Vaya e) 30R43 S556 SOmou 50825 26.50 22.75 eh ely (Ap beat fh) 
Low H1GH Low 

*FOR THE DIFFERENCE BETWEEN ‘AVERAGE’ AND “TYPICAL, SEE TEXT 


Imaginary purchase and sale, and short 
sale, on thistbasis; 1875 to 1951 anclu- 
sive, would have yielded profit and loss 
as shown in Table 2. 

From the above table it is easy to see 
that during the interval 1875-1936 there 
would have been 10 profitable transactions 
showing a gain of 382.2%, or an average 
gain of 38.2% apiece and four unprofit- 
able transactions showing a loss of 39.8%, 
or an average loss of 9.9% apiece, or a 
total gain loss ratio of 9.6 to 1, as com- 
pared to 44.2 to 1 for Benner’s formula. 
Tf we leave out of consideration the gain 
due to the war peak of 1918, as we did in 


loss ratio of 6.2 to 1, as compared with 
31.0 to 1 for Renner. 

It could be argued that we did not pick 
our years of high and low correctly. Per- 
haps by taking merely an average 
wave as we did, the results were distorted 
by the civil war or other abnormalities. I 
would agree with this criticism. 


Gain-Loss Ratio 
on Typical 9-Year Cycle 5.9 to 1 


When you have so few cycles it is usu- 
ally desirable to exclude from each column 
of a periodic table one or more pairs of 
excessively high and excessively low val- 


evaluating Penner’s forecast,we get a gain ues so as to get t y picaJl_ behavior 
IF Pde te 22 
PROFIT AND LOSS FROM IMAGINARY PURCHASE AND SALE, AND SHORT SALE, 1873 OR 1875 To 1951, 


ACCORDING TO A STRICT NINE-YEAR CYCLE, WHEN THE NINE-YEAR CYCLE 1S DETERMINED ON AVERAGE 


(MEAN) BEHAVIOR, 1843-1874 
GAIN oR Loss 

DATE Buy SELL SHORT COVER ACTUAL PER CENT 

AT AT AT AT LONG HORT COMMENT 
1873 $42.79 FORMULA DATE 
1875 25.53 CoPpYRIGHT DATE 
1879 $21.72 $21.07 49.2 |» FORMULA PROFIT 
1879 S21 ave Pg UP S28 14.9 CopYRIGHT DATE PROFIT 
1882 $25.77 CSA $ 4.05 18.6 
1888 18 88 18.88 6 .89 2OR7. 
1891 Wee] ieee -1.36 =J2 
1897 120 U2ENO 5.42 30.9 
1900 19.98 19.98 7.88 6:52! 
1906 20.98 20.98 -1.00 ta), 0) 
1909 17.49 17.49 -3.49 - 16.6 
1915 14.01 14.01 3.48 19.9 
1918 seers) BIS), CAS) 19 24 lesa! 8) WorLD WAR 
1924 PA {NO} rarA 1KKo) eat alike: 3355. 
1927 19.68 19 68 -2.42 -11.0 
1933 16.47 16.47 SZ 162.3 
1936 19.60 19.60 Sees 19.0 
1942 24.00 24.00 -4.40 -22.4 WorRLD War II 
1945 25.02 25.02 1502 ASS PRICE CONTROL 
1951 * 52.38 = 52200 -27-36 -109.4 Wor-p War III AND 


‘Farr’ DEAL 
*ADJUSTED FOR COMPARABILITY. 
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as distinct from average _ behavior. 
(In technical language, it is usually pref- 
erable to use the median or the average 
median instead of the mean. ) 

If, then, we compute the typical or 
median wave, instead of the average (mean) 
wave, lows fall half way between 1842 and 
43 and every nine years thereafter, the 
highs halfway between 1845 and 1846 and 
every nine years thereafter. 

Imaginary purchase and sale, and short 
sales, on this basis would have come out 
as shown in Table 3. 

Projecting imaginary trading from 1875 
through 1936 on the basis of the ty p - 
ical 9-year cycle as it showed itself 
from 1843 to 1874 yields three losses and 
nine profitable transactions—eight if we 
disregard the war gain of 1918. 

The unprofitable transactions give you 
total losses of 37.3%; the profitable 
transactions (excluding the war gain of 
1818) gives you a total of 256.5”. This 
makes for a gain-loss ratio of 6.9 to 1 as 
compared with 6.? to 1 when you compute the 
dates of high and low on an average basis, 
and 31 to 1 if you use the Renner formula. 


Gain-Loss Ratio on Best 


of all Possible 9-Year Cycles, 18.7 to 1 


Let us go even further. Let us look at 
the years 1875 to 1935 with the benefit of 
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that hindsight we all have so much of, and 
pick out the very best of all possible 
perfectly regular 9-year cycles between 
these years. 

Years of low would be 1879 and every 
nine years thereafter, years of high would 
be 1881 and every nine years thereafter. 

Imaginary purchase and sale, and short 
sale, of pig iron at annual average values 
for the best of all possible nine-year cy- 
cles, as indicated, would be as shown in 
Table 4. 

The fourteen transactions, 1875 through 
1935 would have shown two losses, twelve 
gains. 

The gains, not including the long profit 
due to World War J, would have been 270.7%, 
the losses 14.5%, the gain-loss ratio 18.7 
to. 


Clear that Other Cycles Important 


It is clear from the above demonstra- 
tion that, although trading on a perfect- 
ly regular nine-year cycle from 1875 up to 
World War IJ would have been profitable, 
no matter which of these methods you use 
to determine the nine-year cycle, in no 
case would it have been as profitable as 
trading on Renner’s formula. In other 
words, the irregularities noticed by 
Renner do have significance, and account 
in large measure for his success. 


TA TBE 
PROFIT AND LOSS FROM IMAGINARY PURCHASE AND SALE, 


35 


1872 oR 1875 To 1951, ACCORDING TO A STRICT 


NINE-YEAR CYCLE, WHEN THE NINE-YEAR CYCLE 1S DETERMINED ON TYPICAL (MEDIAN) BEHAVIOR, 1843 - 1874 


DATE Buy SELL SHORT CoVER 
@ ' @ @ @ 


1872-1873 $45.87 
1875 25535 
1878-1879 $19 70 
1878-1879 | $19 70 19 70 
1881-1882 $25.47 25.47 
1887-1888 eye ten W993 
1890-1891 17 -97 V2 97, 
1896 - 1897 2252 Uirze boy? 
1899-1900 1:9), 6i7, 19.67 
1905-1906 19.43 19 43 
1908 - 1909 livguDS 17 2203 
1914-1915 13.80 1380 
1917-1918 3728 37 28 
1923-1924 25s (AM ANS} 
1926-1927 20 66 20 66 
1932-1933 MOmetey, . 16S bi 
1935-1936 19.14 19 14 
1941-1942 24.00 24 00 
1944-1945 24.51 2anot 
1950-1951 49.77 49.77 


GAIN OR Loss 
i PER CENT 
HORT HORT 


COMMENT 


FORMULA DATE 
CoPYRIGHT DATE 


$26.17 57.1 | FORMULA PROFIT 
55.83 22.8 | CoPYRIGHT DATE 
$5 e072 29.3 PROFIT 
5. 56 28 
- 1.94 -9 7 
5.45 30 3 
Tee ies 571 
24 life 
- 1.90 -9 8 
3.73 2153 
23 48 T7Omt WoRLD War | 
T2545 32 6 
-4 47 -17 8 
4 49 Call 7h 
7h Ny 18 4 
-4 86 -25.4 | WorRLD War II 
51 oan Price ConTRoL 
-25 26 - 103.1 ]Wortbd War II! AND 


“Fair” DEAL 
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7 AVB LE 


93 


~CYCLES — Report for March 1952 


4 


PROFIT AND LOSS FROM IMAGINARY PURCHASE AND SALE, AND SHORT SALE, 1872 oR 1875 To 1951 


ACCORDING TO A STRICT NINE-YEAR CYCLE 


1904 9557) 4 15:57 


1944 24 00 24.00 
1949 45 89 45 89 


THE TIMING OF WHICH WAS BASED ON AVERAGE 
(MEAN) BEHAVIOR, 


1875-1937 
GAIN oR Loss 


ACTUAL PER CENT 
HORT ONG HORT 


ComMEN T 


FORMULA DATE 
COPYRIGHT DATE 


$30.02 61.3 FORMULA PROFIT 
6.61 25.9 CoPYRIGHT PROFIT 
25 S58y, (0) 
6.46 rosy Gf 
30 ce Pets 
Soil 28 8 
26 47 8 
S47.9) 19 6 
00 12.8 
ny er4 9 8 
25 46 160.6 WoRLD WAR | 
16.46 . 39.8 
24 -12 9 
4 29 ORS 
33 The 
Aw 32. aoa WorL-bD War II 
00 4 3 Price CONTROL 
21 89 sO) lara WortD War III AND 
“FAURD © DEAL 
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Other Cycles Harmonics of 27-Years 


What are these irregularities? Obvious- 
ly, if they repeat at 27-year intervals 
they must be the result of forces which 
are, or which at least can be described in 
terms of, harmonics (unit fractions) of 
27 years, or near such harmonics. A list 
of the harmonics of 27 years is shown in 


Table 5. 


Table 5 
HARMONICS OF 27 YEARS. 
Harmonic Length 
Fundamenta | 27 years 
ED 13 1/2 years 
1/3 9 years 
1/4 63/4 years 
175 5 2/5 years 
1/6 41/2 years 
lft 3 6/7 years 
1/8 3 3/8 years 
1/9 3 years 
1/10 preg 
__ete, 


We may conjecture therefore that the 
success of Benner’s forecast was due not 
only to the continuing presence of a cycle 


about 9-years in length but to the contin- 
uing presence of cycles close in length to 
one or more of the other harmonics of 27 
years. 

Unless, however, all these cycles are 
exactly equal in length to these harmonics, 
after a while a rigid pattern repeating at 
27-year intervals would get out of step 
with reality. This presumably has happened 
by now. All the cycles in this series of 
figures need to be redetermined if you are 
to have a forecast which will carry for 
the next 60 years. 


The Task Ahead 


The task ahead is to use the additional 
data and the improved statistical tools 
now available to us to make what I hope 
will prove to be an even more accurate 
forecast of pig iron prices. But I shall 
be quite pleased if some future student of 
cycles, looking back at our work 60 years 
or so from now, finds that purchases and 
sales, and short sales, based on our fore- 
cast, or one which you might make, shows, 
like Renner, after allowance for war dis- 
tortions, gains which are 3] times as 
great as the losses. 


THE 12.6-MONTH CYCLE IN 
THE SALES OF COMPANY G 


OU will remember that in the April Fig. 1 herewith. Fig. 1 also shows a per- 
: 1951 report I listed a number of cy- fectly regular 12.58-month wave which ide- 
cles revealed by a preliminary exam- alizes typical Lehavior. 
ination of the sales of Company ©. One of There are so many other cycles present 
these cycles was described as a 12.57- in this series of figures and so many 


month cycle. (Actually it seemed to be accidental variations that the 12.58-month 
12.576 and so we really should have called cycle did not show too clearly, but it was 
the length 12.58.) The chart showed that clear enough so that it was tentatively 
it had pretty fair amplitude and that accepted and tentatively included in the 


crests came in February of 1946 and every synthesis and in the projection. 

12.58 months thereafter. To get a more accurate picture of this 
Since last April we have done quite a cycle and to see whether or not there is 

lot of work on this cycle. You will be in- any evidence of compound cycle behavior 

terested in this work because this cycle we recently subjected the figures to a 

seems to “stand up.’ weighted moving average manipulation with 
Originally we found this wave in the the result shown in Fig. 2. For details, 

deviations from a 13-month moving average refer to the technical section of this 

after correction for the typical seasonal report on pages 99 - ]N9, 

pattern. These deviations are shown in New members may not fully understand 


iy aie 1eky Ta 5 a 


Fig. 1 Compa ny G. Index numbers of deseasonalized net sales, expressed as percentages 
of their 13-month geometric moving average and smoothed by a 3-month geometric moving 
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Fig. 2 Company ©. A 101-month weighted moving average of the percentage deviauicns of the 
index numbers of deseasonalized sales, from their 13-month moving average. An ideal 
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the term “compound cycle”. I use this term 
to indicate a cycle that waxes and wanes, 
disappears, and then reappears upside down. 
Such behavior is caused by two cyclic 
forces, one slightly longer and one slight- 
ly shorter than the observed result. 

We wanted to see if the so-called 12.58- 
month wave behaved in this way so as to 
have further light on whether or not to 
expect 1t to continue. 

If this cycle in these figures is a 
simple cycle, the amplitude as revealed by 
a weighted moving average should be re- 
latively constant; but if it is a compound 
cycle we would expect the amplitude to in- 
crease and then to decrease (or vice ver- 
sa). It is easy to see from Fig. 2 that 
the amplitude does, in fact, remain re- 
latively constant and therefore it appears 
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On 


that in this series of figures we are 
dealing with a simple rather than a com- 
pound wave. This fact tends to re-enforce 
the belief that the wave should be taken 
into account as a probability in any ef- 
fort to forecast the sales of this company. 

The elimination of other waves and ac- 
cidental variations achieved by the weight- 
ed moving average also enables us to de- 
termine the length, timing, amplitude, and 
shape of this wave with somewhat greater 
accuracy. 

As nearly as we can determine it,with 
the work done to date, the length is about 
.2-month longer than determined previous- 
ly (12.595 instead of 12.576). The posi- 
tive amplitude turns out to be 7.9% in- 
stead of 9.7% as originally determined. 
The ideal timing of the most recent 


12.595-month cycle has been added by means of a broken line. 
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average. An ideal 12.576-month cycle has been added by means of a broken line. 
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trough turns out to be 1/5 of a month lat- 
er than originally determined. 

All of these differences are inconse- 
quential. The value of the more recent 
work does not lie in the refinements of 
measurement but in the fact that the wave 
seems to stand up under more powerful meth- 
ods of analysis and that no evidence of 
compound wave behavior appears. 

JT am hopeful that you will attempt to 
find this cycle in the figures in which 
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you are interested and that if you are 
successful you will let me know in order 
that we may build up a body of knowledge 
in respect to a cycle of this particular 
length. 

If your own work happens to be with a 
longer series of figures it will be inter- 
esting to see whether or not the cycle 
continues prior to 1903. If it does, we 
can have even greater assurance in regard 
to its reality. 


The receipts and disbursements of the Membership Division of the Foundation for the 
Study of Cycles for 1951 are shown in the following statement: 


Bal Cobo tees bos 


Dues and Contributions from Members 


Dues 

Contributions 
Sale of Publications 

Reprints, etc. 


Books 


Journal of Cycle Research 


Dinners, N. Y. Chapter 


TOTAL RECEIPTS, Membership Division, 1951, 


Bex; PENSE 
Salaries and Rent 
Director 
Clerical and Rent 
Printing 
Direct Mail 
Office Expenses 
Pooks for Resale 
Operating Expenses for Journal 
Dinners for New York Chapter 
Travel Expenses 


Re funds 


TOTAL EXPENSE, Membership Division, 195] 
LOSS, Membership Division, 195] 


#10,916.81 
2,440, 00 $13,356.81 
825.47 
290.20 
776.45 1g-892.12 
165.00 
$15,413.93 
0 
T3398.95 Tennent 
3,320.48 
4,201.41 
2 24309 
178.87 
432.87 
TSGa53 
239.2) 
18.05 
Le ane 
30 00a eo 


Although your Foundation lost money in the membership division it made money on its 
research work. Jn addition, 1t received from one of the larger foundations a grant for 


publicity. 


We figure that the membership division will be on a self-supporting basis, except for 
a salary to the Director, when we have a total of 1,500 members. 
At the rate at which membership is increasing we hope to reach this goal sometime dur- 


ing l952. 


Technical 


CYCLE ANALYSIS FOR THE BEGINNER 


The study of cycles is a branch of stat- 
istics. However to study cycles you do not 
need to know any mathematics except arith- 
metic. 

If you have taken a course in stat- 
istics you probably have all the back- 
ground you need. If not, you may wish to 
get a textbook of statistics and read what 
1t says about time series analysis. It 
will make the subject easier for you to 
understand. 

T do not know any textbook which will 
tell you much about cycle analysis. The 
textbook will be of use merely for general 
background. 

My own favorite textbook of statistics 
is Applied General Statistics by Frederick 
FE. Croxton and Dudley J. Cowden, published 
in 1941 by Prentice-Hall and Company of 
New York. This book has more in it about 
cycle analysis than most elementary text- 
books, but for home study it is a little 
hard going in spots. If you do not know 
anything at al] about statistics, you may 
wish to start with an easier book such as 
Business Statistics by M. A. Brumbaugh and 
L. S. Kellogg published by Richard D. 
Irwin, Inc., Chicago, 1947. (If I told you 
the price the Post Office Department would 
call this page advertising and would not 
only charge us advertising rates for it 
but would make us look up and report to 


them the postal zone in which each member ° 


lives. Heil!) 

Business Statistics has 913 pages but 
you will not need to read all of it. It 
will be enough, I think, if you go over 
the following sections: 

Chapter 1 Statistics in Business 

Read the first paragraph entitled “The 
Statistical Approach”. 

Chapter 2 The Use of Numbers 

You doubtless already know everything 
in this chapter but review it carefully 
(except the section on square roots) to 
make sure. 
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Chapter 3 Statistical Investigation 

Skim this chapter lightly but read care- 
fully the first two paragraphs under “ The 
Cannons of Statistical Investigation” on 
page 46 and the paragraph entitled “ Skep- 
ticism” on page 48. 

Chapter 14 Graphs—Continued 

The section “Time Series Graphs” (pages 
328-338) is very important and should be 
really mastered. Also, note with care the 
figure on page 345 showing the right meth- 
od of plotting. 

Chapter 16 Measures of Central 
Tendency—Averages of Calculation 
Chapter 17 Measures of 
Central Tendency—Averages of Position 

You will not be able to understand 
Chapters 21-24 dealing with moving aver- 
ages, and references that you will read in 
accounts of cycle analysis to moving med- 
lans and geometric moving averages, unless 
you master at least a part of Chapter 16 
and 17. Master Chapter 16 through the 
first paragraph on page 389, and gain at 
least an understanding of what a weighted 
average is (page 389 to the middle of page 
398). You should also master the geometric 
average (page 405 to the end of the chap- 
ter). In Chapter 17 you should master what 
1t says about the median and the mode 
(pages 413-421). 

Chapter 21 The Analysis of Time Series 
Chapter 22 Trend 
Chanter 23 Seasonal and Cyclical Movements 
Chapter 24 Summary of the 
Analysis of Time Series—An Example 


Here we come to the meat of this book 
as far as cycle analysis is concerned. As 
a preliminary to doing any work in this 
field, or even fully understanding the work 
of others you must know most of the con- 
tents of these four chapters (pages 537- 
648). 

Study Chapter 21] entire. 

Master Chapter 22 through page 570 
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You should be acquainted with the con- 
tents of the rest of this chapter because 
you should know that there are several 
mathematical ways of determining trend, 
but you do not need to master’ trend fit- 
ting in order to detect and isolate cycles, 
or to understand the work of others who 
have detected and isolated cycles. There - 
fore, make what you can of the rest of the 
chapter (pages 571-591), but if it comes 
hard for you, you can hy-pass it. 

’ Jn time series analysis it is usually 
preferable to find the cycles first and 
fit a trend to the values which remain 
after you have adjusted for the cycles. 

As for Chapter 23 you should master 
this entire chapter. 

Chapter 24 should be mastered, with one 
exception: at the middle of page 639 
Rrumbaugh and Kellogg introduce a descrip- 
tion of the moving straight line trend. A 
moving straight line trend is an invention 
of Brumbaugh, and a very useful one, but 
for the home student it unnecessarily com- 
plicates the picture. Note what he says in 
the footnote “a moving average, straight 
line, or any other type of mathematical 
curve could be substituted at this point”. 
If I were you I would simplify the exposi- 
tion by substituting a moving average or a 
straight line trend as suggested. 

Appendix C. Jogarithms of Numbers 

Finally, as most of your work in cycle 
analysis will be with logarithms you should 
master this chapter (pages 845-856). 

You need not memorize the table of five 
place logarithms on pages 859-874 (CE’s 
electrical wizard Steinmetz did)! 

Similarly, you will] find useful the re- 
ciprocals of numbers given on pages 875- 
894. (Multiplying by the reciprocal of a 
number gives the same result as dividing 
by the number; it is often much easier to 
multiply than divide. ) 

Chapter 19 Index Numbers 
Chapter 29 Some Commonly Used Indexes 

As the search for cycles will often use 
index numbers as a starting point you 
should understand these two chapters so 
that you will better comprehend the nature 
of the figures with which you are working, 
but a knowledge of index numbers as such 
is not necessary in order to detect and 
isolate cycles. 


After you have got a good working know- 
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ledge of the procedures outlined in a book 
of elementary statistics like the one men- 
tioned above you can go on from there and 
get the methods of cycle analysis from 
other sources. But if you do not get a 
good grounding in fundamentals it will be 
harder for you to understand the more 
specialized aspects of cycle analysis such 
as you will get in the technical section 
of our monthly reports and in other more 
or less technical writing about cycles. 


Applied General Statistics 


If you already own, or prefer to luy, 
Croxton and Cowden’s Apolied General Stat- 
istics, you should master the tollowing: 

Chanter IV, Graphic Presentation, Sim- 
ple Curves. 

Chapter V, Graphic Presentation, The 
Semi-logarithmic or Ratio Chart. 

Chapter VII, Ratios and Percentages, 
except pages 15? to the middle of page 159. 
You probably know everything in this chap- 
ter, Lut you had better review it to make 
sales 

Chanter IX, Measures of Central Tenden- 
cy. You can go lightly over pages 212-214 
and can omit the section on the harmonic 
mean, pages 226-232, 

Chapter XIV The Problem of Time Series. 
Now you are getting into the meat of it. 

Chapter XV, Analysis of Time Series, 
Secular Trend. You will find the moving 
average trend the most generally useful 
for cycle analysis, chiefly because its 
effect upon cycles of every possible 
length 1s so easy to compute. However, you 
will occasionally have to use straight 
line trends, or trends of other types as 
described in this chapter and the one to 
follow. 

Chapter XVI Other Trend Types. 

Chanter XVII, Periodic Movements. This 
chapter and the one to follow will give 
you a good idea of cycle analysis as ap- 
plied to the 1?-month or seasonal cycle. 

Chapter XVIII, Types of Seasonal Move- 
ments. 

Chapter XIX, Cyclical Movements. This 
chapter is pretty rudimentary but should 
give you a start toward the analysis of 
time series for cycles of a length other 
than 12 months. It is as good as anything 


T know about in any elementary text book 
of statistics. 


TECHNIQUES INVOLVED IN THE 


THE 12.6-MONTH CYCLE IN THE SALES OF COMPANY G 


On pages 94 - 96 of this report I told 
you about the 12.6-month cycle in the 
sales of Company G. If you are interested 
in techniques you may wish to know more 
about the isolation of this cycle so as to 
be able to make similar studies of your 
own figures. 


First Step 


First, chiefly in order to cut down 
work, we expressed the monthly sales as 
logarithms. However, in your own work you 
can forget all about logarithms and do 
your work with the actual figures instead, 
if you prefer. 

Second Step 


The next step in the analysis of the 
original figures was to express the sales 
as percentages of their 13-month geometric 
moving average trend. The arithme - 
t ic moving average of the logs automat- 
1cally gives youa geometric 
moving average, but if you are not using 
logs you could use the ordinary arithmetic 
moving average almost as well. 

For an explanation of moving averages 
refer to any good textbook of statistics. 
For the use of the moving average in con- 
nection with cycle analysis, refer to the 
Foundation’s Technical Bulletin No. 4 
called Cycle Analysis--The Moving Average 
reprinted as a supplement to our October 
1951 report. 

Expressing the original figures as per- 
centages of their 13-month moving average 
eliminates trend and minimizes cycles 
longer than 13 mofths in length. The long- 
er the cycle the more it is minimized. 
Speaking roughly, Cycles as long as 26 
months (2 x 13) are about 1/2 eliminated; 
cycles as long as 39 months (3 x 13) are 
about 2/3 eliminated, etc. 

Third Step 

Our next step was to find the 12-month 
or seasonal cycle in these figures. 

If you do not know how to determine 
seasonal variation you may also refer to 
any good textbook on statistics. Specific 
references to one such textbook are con- 
tained in an article called “Cycle Analysis 
for the Reginer” printed in this report 
on pages 97 and 98. 
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Fourth Step 


Having determined the seasonal pattern, 
the percentages of the actual sales of 
their 13-month moving average were ad- 
justed for the seasonal pattern and there - 
by simplified. These simplified percent- 
ages are charted in Fig. 1 on pages 94 -95. 

The preliminary work reported upon in 
our April 1951 report indicated a cycle in 
these figures about 12.5% months in length. 
An ideal wave of this length is shown by 
the broken zigzag line in Fig. 1. 

The figures plotted in Fig. 1 consist 
not only of the 12.58-month cycle but also 
of shorter cycles, vestiges of longer cy- 
cles, and accidental variations. All of 
these together can confuse the picture so 
that you cannot make the best possible 
estimate of the exact length, amplitude, 
and timing of this 12.58-month cycle; nor 
can you Le sure that it is not a “compound 
cycle.” 

A compound cycle is one that acts as if 
it were caused by two cyclic forces, one 
slightly longer and one slightly shorter 
than the indicated length. Such a cycle 
waxes and wanes in amplitude. It can be 
expected to disappear in time, and then to 
reappear upside down. 


Fifth Step 


To see the 12.58-month cycle more clear- 
ly in order to determine (a) its length, 
(b) its amplitude, and (c) its timing more 
accurately, and (d) to see whether or not 
it is a compound cycle, we then manipu- 
lated the figures by computing a 10]-month 
weighted moving average. This weighted 
moving average was designed in such a way 
as to minimize the distorting factors as 
much as possible and yet to leave any reg- 
ularly recurring 12.58-month waves as 
nearly as possible undisturbed. The re- 
sults of this manipulation are shown in 
Fig. ? on pages 94 - 95, See also Table 1. 


The Weighted Moving Average 


A weighted moving average 1s just the 
same «Ss an ordinary moving average except 
that you multiply each term of the moving 
average by some factor or weight. All of 
this was explained on page 1% ef our 
January 1952 report. 


ey CYCLES 

There are an infinite number of weights 
that you could choose for your weighted 
moving average. The problem at this point, 
therefore, is one of choosing the partic - 
ular weighted moving average that will 
best accomplish the results you have in 
mind, namely, to leave the 12%-month cy- 
cle as undisturbed as possible and to 
eliminate accidental variations and other 
cycles as completely as possible. 

You can compute the effect that any 
given weighted moving average would have 
on any other cycles which might be present. 
From the preliminary analysis reported 
upon in our April 195] story you know the 
other cycles that seem to be present in 
this series of figures. You can therefore 
discover the effect of each weighted mov- 
ing average formula you choose to test up- 
on each of these cycles. 


Amplitude Charts 


In connection with this particular 
12.58-month cycle, we devised six different 
weighted moving averages and investigated 
their effect upon all the tentatively de- 
termined cycles. The results are shown in 
Figs. 1-6 herewith on pages 102 and 103. 

The horizontal scale on these charts 
represents wave length in months. The ver- 
tical scale represents the amplitude re- 
maining after the computation of the 
weighted moving average on the assumption 
that the cycles,are regular, symmetrical, 
and zigzag in shape. 

Thus, in Fig. 1, for the wave length of 
12.5 months you will observe a point 
plotted against 100. This means that the 
manipulation has no effect whatever upon 
the amplitude of symmetrical zigzag waves 
12.5 months long. 

The point opposite the wave length of 
27.5 is 45% which means that 45% of the 
amplitude of such waves will remain after 
the calculation of this particular weighted 
moving average. 

Waves 15 months long are present for 
-10% of their original amplitude. This 
means that the wave has been overcorrected 
by the weighted moving average so that we 
now have troughs where there used to be 
crests and vice versa, but the reversed 
wave is present for only 1/10 strength. 

Figs. 1-6 show the effect upon the reg- 
ular symmetrical zigzag waves in the origi- 
nal data. Actually, such waves would 
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acquire a different shape when expressed 
as percentages of their 13-month moving 
average, Lut Figs. 1-4 do not take this 
fact into account. 

The objective, of course, 1s to reduce 
all of the waves except the 12.5-month 
wave as nearly as possible to O amplitude. 

The fifth formula seems to achieve this 
result more nearly than any of the other 
formula and was therefore the formula 
adopted. 


Application of the Neighted Moving Average 


In the actual application of the weight- 
ed moving average to the original de- 
seasonalized percentages (Fig. 1 on pages 
94 - 95), in order still further to mini- 
mize random variations we used the median 
of the weights for positions 7, 20, 22, 
and 95 and the median for the weights of 
positions 1 , 26 , 76, and 191. 

T imagine that at this point you are 
wondering how we happened to hit upon the 
various formulae that we devised. 

F-am atraid-that thatvisstoos long wa 
story for this particular report, expe- 
cially as T plan to write a series of ar- 
ticles on the use of the weighted moving 
average in cycle analysis which will ap- 
pear in the Journal of Cycle Research. 
These articles should answer the questions 
of the limited number of our members who 
want to go into this matter more deeply. 
If you are impatient you will find some 
material on this subject in the June 1950 
report on pages 12-15 inclusive. 


Sixth Sten 


Having computed the weighted moving 
average values, these values are plotted 
as shown in Fig. 2 on pages 94 and 95. 

From the fact that the amplitudes of 
the various 12.6-month waves are relative- 
ly uniform, we conclude that the wave is 
not compound and therefore that there is 
no internal evidence that it will fade out 
and reverse. 


Seventh Step 


There remains: only to determine as ex- 
actly as possible the length of the wave, 
and its amplitude, shape, and timing. 

The length of the wave is determined 
as follows: First, the weighted moving av- 
erage values are entered into a 19.576- 
month periodic table. 


GY LES 


A periodic table is merely an arrange- 
ment of the data in rows of some particu- 
lar length. If there is a cycle of the 
length of the rows the crests of the cycle 
will all fall in one column and the troughs 
will all fall in another column. If the 
columns are averaged, the cycles of other 
lengths and the accidental variations that 
are present will tend to “wash out,” and 
the wave obtained by averaging the various 
columns will show you the shape, amplitude 
(height), and timing of the cycle. 

On the work sheet (Table 2) all values 
under 2.900 are recorded in red and values 
above 2.000 are recorded in black. I do 
not know whether or not this use of color 
will show up when the work sheet is re- 
produced in print but it may, because the 
red pencil makes a somewhat broader line 
and may come out somewhat blacker. If so, 
you will see a clear tendency for the lows 
to dominate positions ] and 2 and posi- 
taone:7, 10; -Ll,o12-and-13. 

The length of 12.576 months is chosen 
for the length of the periodic table he- 
cause it is the length of the cycle as 
determined in the preliminary examination 
of the figures. This length must therefore 
be quite close to the true length. 

Tf the cycle is a little longer than 
the length of the table the highs and lows 
will creep to the right on successive 
lines. Conversely, if this cycle is a 
little shorter than the length of the 
table the waves will creep to the left as 
you go down the page. 

The closest approximation to the length 
of the cycle can usually be obtained by 
finding the position of the cycle in the 
first and second halves of the table sepa- 
rately and noting the extent of the slip- 
page, one way or the other, between the two 
halves. 

As the data provide us with thirty six 
12.576-month cycles the periodic table has 
36 lines; 18 lines in each half. 

As the average of the first half of the 
periodic table epitomizes the behavior for 
the first 18 cycles and the average of the 
second half of the periodic table epito- 
mizes the behavior for the second 18 cy- 
cles the two averages idealize behavior 1% 
cycles apart. If the crests and troughs of 
the average of the second half of the ta- 
ble come one month after the crests and 
troughs of the average of the first half 
of the table the cycle obviously advances 
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one month in 18 cycles and is therefore 
1/12 of one month longer than the length 
of the periodic table. 

Tf crests and troughs drop back a month 
it indicates that the true length of the 
cycle is 1/12 of one month less than the 
length of the table. 

In the process of averaging, the four 
highest values and the four lowest values 
in each column of each half of the per- 
iodic table are omitted in order to elim- 
inate the largest distortions. These values 
are marked with a dot. 

Also, the averages obtained from each 
half of the periodic table are smoothed 
by a 5-month moving average so as to en- 
able us to determine the time of crest and 
trough in each half of the series as ac- 
curately as possible. 

Actually in this series of figures the 
crests and troughs advanced by about 1/3 
of a month, we therefore conclude that the 
length is 1/2+18 or 1/54-mo., (.019-mo.), 
longer. Adding .019 to 12.576 gives us 
12.595, the true length, as nearly as it 
can be determined ina series of this 
length and irregularity. 

This step also gives us the typical or 
ideal timing of the wave because we know 
the timing of the periodic table, the 
first half of which is based on month num- 
ber. 10755: 

As the average of the periodic table 
referred to above shows that the crests 
come 5 positions after base we see that 
crests fall in month 202.5 (197.5 +5.) or 
at the end of October 1917, and every 
12.595 months before and thereafter. 

Lows of the ideal cycle fall 6.3 months 
after the highs and can be calculated 
easily. 


Eighth Step 


The final step consists of determining 
the amplitude of the wave and, as nearly 
as may be, its shape. 

To do this we add both halves of the 
periodic table together, slipping the 
second half 1/3 positions to the left, 
compute the 5-month moving average in 
order to produce a moving average of the 
amplitude and shape disclosed, from which 
we can reconstitute the original wave. 

The shape seems to be zigzag and the 
amplitude in logs turns out to be t. 033. 

To summarize the seventh and eighth 
steps: 
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CALCULATION OF THE FIRST TWO TERMS OF THE 10141TEM WEIGHTED MOVING AVERAGE OF THE SALES OF Company G 
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JUNE 30 SmaeS , 5344 
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AuG Siz 5.086 , 7064 
SEPT 33 11.000 1.0414 
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MAY 137 40.790 1.6105 1 5637 2.0478 1.9635 2.0843 
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POSITION NUM- 
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DEVIATIONS FIRST TERM NUMBERS FOR 
TIMES WEIGHT OF WEIGHTED 2ND TERM OF 
TO BE USED AS MOVING AV-~ WEIGHTED MOV- 
WEIGHT BASIS FOR 1ST ERAGE ING AVERAGE WEIGHTS 
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DEVIATIONS TIMES SECOND TERM 
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FOR 2ND TERM OF AGF 

MOVING AVERAGE 


1 1/4 5012 

2 0) ) 1 1/4 , 4939 
3 0) 9) 2 ) 0) 

4 0) fo) 3 0) ) 

5 0 0 4 fe) 0) 

6 fe) 0) 5 0) ) 

7 -1/4 - , 5403 6 0 0) 
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9 ) 0 8 0 ) 
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19 ) ) 18 0 0) 
20 -1/4 ,5155 19 fe) ) 
21 0) 0 20 -1/4 .5102 
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23 ) 0) 
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25 ) ) 24 ) 0) 
26 1/4 , 5666 25 0) 0) 
27 ) fe) 26 1/4 . 5130 
28 0) 0) 27 ) 0) 
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50 49 ) 0) 
51 1,9717 50 ) ) 
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53 52 0) 0) 
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75 f°) 0 74 0 0 — 
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77 0) ) 76 1/4 .4651 
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ee resp 
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ae 9 0 95 “1/4 A777 
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98 0) ) 97 0) 0) 
99 0) 0) 98 0) 0) 
100 fe) 0) 99 ) 0) 
101 1/4 , 4910 100 ) 0) 
101 1/4 , 5387 


106. 


TABLE 2. 
COMPANY G.A 12.576-MONTH PERIODIC TABLE OF THE IOI-TERM WEIGHTED MOVING AVERAGE OF 
THE DEVIATIONS OF THE DESEASONLI ZED INDEXES OF SALES FROM THEIR I3-MONTH GEOMETRIC MOVING AVERAGE. 
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FIG. 7 


CHART OF THE AVERAGES OF THE FIRST AND SECOND HALVES OF 
THE PERIODIC TABLE SHOWN ON THE OPPOSITE PAGE AND CHART OF THE AVERAGE 12.595-MONTH WAVE. 
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The results of this work indicate that 
the 12.58-month cycle is not compound, 
that its length, as nearly as can be de- 
termined at the present time, is 12.55 
months + .005 month, that its amplitude is 
99.8% of trend at trough and 107.% of 
trend at crest, that its shape 1s symmet- 
rical, and that crests fall Oct - Nov. 
1917 and every 12.595 months thereafter. 


THE ARITHMETIC 


It may be helpful if I work out the 
actual arithmetic for you. It is as shown 
in Table 1. 

Month Number 

For the standard system of month num- 
bers, refer to Cycles for September 1950. 
Column A - JIndex of Data 

The figures in this column from May 1902 
to date were supplied by the company. 
Column B - logs of data 

Chiefly for ease of manipulation you 
convert the values in Column A to logs. 
Column C - 13-month moving average 

The first item in this colum, .°717, 
is the average of the first 13 items in 
Column R. That is to say, the sum of the 
12 values in Column P from .6684 to 1.2922 
inclusive divided by 13. You post this 
item to the middle or 7th position of the 
13 sales values being averaged. 

The second value in Column C, 1.009, 
is the average of the 13 values in Column 
B from .5344 to 1.1644 inclusive, and so 
on down the page from 1903 to date. 

Column D - Deviations from 13-month moving 
average. 

The first item in this column is ob- 
tained by subtracting .9717 (Column C) 
from .994] (Column 88) and adding 2.0000 
(to avoid negative numbers and to convert 
to percentages ). 

The second point is obtained likewise, 
.8193-1.0099 is -.1906, add 2.000 and you 
get 1.80%. 

The rest of the figures in Column PD are 
computed similarly. 

Column E - Seasonal pattern 

The values in this column are merely 
the typical seasonal pattern repeated over 
and over again every 12 months. That is, 
2.0177 appears opposite every November 
(except during wartime when a different 
seasonal pattern prevails), 1.8337 oppo- 
site every December, except during waretime 
and so on. 
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Column F - Meseasonalized deviations 

You obtain the first item in this col- 
umn by subtracting 2.0177 (Column E) from 
2.0224 (Colum D) and adding 2.0900 to the 
result (to avoid negative numbers and keep 
the result in percentages). 
The Neighted Moving Average 

The particular weighted moving average 
chosen has a length of 101 months. 

All of the weights are 0 except as fol- 
lows: 


lst item 1/4 
7th item -1/4 
20th item -1/4 
26th 1tem 1/4 
76th item 1/4 
R2nd item -1/4 
95th item -1/4 
101st item 1/4 


To apply these weights you multiply the 
corresponding value in Column F by the 
weight. 

The 101-item numbers are shown for your 
convenience in Column ©. The weights are 
shown in Column 4. Column 1 gives the pro- 
duct of each deseasonalised deviations 
(Column F) times its weight. Thus, the 
weighted value for the first position 
(which falls at month number 35) is 2.0047 
x 1/4 or .5012. The weighted value for 
month number 36 is 1.9757 x 0 or 0. The 
weighted value for month number 41 is 
2.1613 x =1/4 or -.5403. 

The eight significant multiplications 
give you values as follows: 

Ist item .501?2 

7th item -.5403 (This is the highest 

negative value) 


20th item -.5155 


26th item .5660 (This is the highest 
positive value) 
76th item .4876 (This is the lowest 


positive value) 
82nd item -.5050 
95th item -.4861 (This is the lowest 
negative value) 
101st item .4910 
These are the only values you need to 
bother with for the first term of your mov- 
ing average, as all the other values are 
0. You then obtain the median of the posi- 
tive and the median of the negative values 
by discarding the highest and lowest posi- 
tive value and the highest and lowest neg- 
ative value. The values to be discarded 
are indicated in -the table above. 
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This leaves you four values as follows: 
.5012 
-.5155 
-.5050 
.4919 

You then add these values to get -.0283 
and add 2.0000 to avoid negdtive numbers 
and keep the result in percentages. This 
computation gives you 1.9717 which is the 
first term of your weighted moving average. 

This value is posted at the mid point 
of the 101 items of the moving average, 
namely, position fifty one at month number 
85. Moving averages always have to be 
posted and plotted at the mid-point of the 
values averaged. 

This first term of the 10]-month weight- 
ed moving average, namely, 1.9717 is posted 
in Column J of the table and is plotted as 
the first point of the weighted moving av- 
erage chart, in Fig. 2 on pages 94 and 
95. 

For the second term of the weighted 
moving average the 101 position numbers 
in Column G are all dropped down one month 
as shown in Column ¥. The computation pro- 
ceeds in the same way to give us the sec- 
ond term of the weighted moving average, 
2.0330, plotted against the 5lst item of 
this group of 19] items. This central pos- 
ition for the second group of 101 items 
comes of course one month later than the 
central position of the first 101 items. 
That is to say, 1t comes in month number 
86 instead of month number 85. This value 


is the second point plotted on Fig. 2 on 
pages 94 and 95 

You then proceed this way month by 
month to get weighted moving average val- 
ues for all months from January 1908 
through December 1945. 

As with any moving average you lose 
values at each end of the series. For ex- 
ample, you cannot know the weighted moving 
average for month number 84 unless you have 
the sales for month number 28. 

The procedure is not quite as laborious 
as it sounds as there are some shortcuts 
for the actual computations but it is 
still quite a lot of work. For a series of 
this length and a moving average formula 
of this complexity the computations take 
at least two days clerical time. 


Periodic Table 


Base numbers are placed at the left in 
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the stub and the columns are headed ‘‘months 
after base.” 

Rase numbers used are standard month 
numbers as given in our report for Septem- 
ber 1950. January of 1901 is month number 
ie 

As the first figure available is for 
January 1908, which is month number °5 the 
first base number is 24, 

As this is a 12.576 month table you get 
the other base numbers by putting 84 in 
your machine and adding 1°%.576 cummula- 
tively and rounding. The base numbers wil] 
increase Ly 1? and 13 alternately except 
occasionally where the excess over 12.500 
“catches up.” 

The lines are either 1? or 1% items 
long according to the number of months le- 
tween base numbers. To fill up the right 
hand or 13th column (headed 19.576) the 
blank spaces thus created are filled up by 
use of the next number of the series, 
which is a duplication of the first number 
on the next line. 

The first figure in the periodic table, 
1.9717, is the first weighted moving av- 
erage value recorded in Column J of Table 
1 on page 104. This is the value for the 
°5th month, one month after the base of 
QA. 

The second figure in the periodic table, 
two months after base, is 2.0330. This 
figure comes from Column N of Table 1 at 
month number 86. And so on. 

(To save work, we used weights of * ] 
instead of 1/4, dividing by 4 at the end. 
The values in the work sheet reproduced as 
Table 2 will therefore show 4 times the 
correct deviations. ) 

The averaging of each column of each 
halt of the table, minus the four highest 
and the four lowest figures in each, 
should pose no problem. Neither should the 
smoothing of these values by a 5-month 
moving average. 

The average waves for each half of the 
periodic table and their smoothed values 
are plotted in Fig. 7. The slippage of 
1/3 position to the right is readily ap- 
parent, especially if one measures from 
the points where the curve, as it goes up 
and down, cuts the axis. 

If I have not made the procedures en- 
tirely plain to you please write to tell 
me why, so that I can try to do better an- 
other time. 


HN 


The second issue of the new quarterly 
Journal of Cycle Research, recently re- 
leased, contains the following material: 


Guest Editorial 


The issue starts with a guest editorial 
by Dr. Harlan T. Stetson. 

Dr. Stetson was for many years a pro- 
fessor of astronomy at Harvard. Since 1940 
he has been Director of the Laboratory of 
Cosmic-Terrestrial] Research at the Massa- 
chusetts Institute of Technology. 


Research 


Two rather lengthy research articles 
and one technical article follow the guest 
editorial of Dr. Stetson. 

One of the research articles is hy 
Professor A. C. Huntsman and is entitled 
Causation of the 9- or 19-Year Salmon Cy- 
cle. This article is illustrated with five 
tables and seven charts. A number of ref- 
erences are appended. 
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Dr. Huntsman has been professor of 
biology at the University of Toronto since 
1927 and has been Editor and Consulting 
Director of the Fisheries Research Board 
of Canada since 1934. In 1938 he was pres- 
ident of the Royal Society of Canada. His 
scholarly paper will appeal to all who are 
interested in the cause of cyclic behavior. 

The other research article is entitled 
War Cycles and the S-Year Cycle in Cotton 
Prices, 1731-1949 and is by me. 

It shows the behavior of cotton prices 
after each of our previous major wars and 
discusses the 6-year cycle as it has ap- 
peared in cotton prices since 1731. 

The article suggests that this 6-year 
cycle is a compound cycle. It gives the 
length of four components which seem to 
combine to create it. It shows the result 
of imaginary trading in cotton prices on 
one of these components for the period 
covered. Excluding short positions during 
war, total gains before brokerage would 
have been 1407%. 

Since 1902, assuming no short position 
during war, the gains would have been 653%, 
As the article says, ‘“‘Obviously we are 
talking here about a behavior pattern of 
great importance, and one about which more 
should be known by all who grow, buy, sell, 
use, or trade in cotton.” 

The article enables the reader to pro- 
ject this cycle into the future and to 
determine dates of ideal highs and lows of 
this cycle if it continues. 

The article contains four charts and 
two tables. 

This article is a reprinting of Founda- 
tion Report No. 2 with additional material 
to bring it up to date. Tt shows that the 
6-year cycle has continued to operate in 
these figures. 


Technical 


The technical article is also by me and 
is called A New Form of Periodogram. This 
paper suggests a new form of periodogram 
believed by the author to have merit from 
the standpoint of cycle analysis. 

The issue concludes with some never-be- 
fore-printed data furnished by the Hudson’s 


Ray Company, and with a section called 
Notes and News. 


"Keep Yourself a Free Agent” 


My dear Mr. Dewey: 


Ouestion No. 6 in your Questionnaire, 
which I have filled out and enclose, could 
not be answered with a simple ‘“‘Yes” or 
“No’’ - hence this letter. 

Perhaps you have few members of the 
Foundation who are as completely amateurs 
as I am - very likely most of the members 
are well educated technically - hence my 
point of view may not be of particular 
value. 

I am one of those who felt that your 
work, from the earliest moment I discovered 
it, was of great importance and who felt 
it tremendously interesting, but my inter- 
est is of a broad social nature rather 
than that of a technician. When you adopted 
the monthly publication I felt you had 
made a good move, and yours is one of the 
few publications that I save. If I did not 
cull out and throw away a great mass of 
the material I receive, my office would 
turn into a library. 

Now then, the number of pages that you 
use in your monthly issue should be gov- 
erned not by whether we like 44 or 36 
pages but by what you have to say without 
padding, and the same holds true for the 
number of times you publish. 

The danger of most magazines lies in 
the fact that some purely arbitrary pattern 
is set, and then along comes some month 
when not enough genuine material 4s avail- 
able - and the padding begins. This is not 
a criticism of “Cycles” as it has appeared 
so far. It is a general statement applying 
to most magazines. Your independent posi- 
tion free from the support of advertisers 
should make it possible for you to issue 
the size of magazine consistent with the 
material you have available without the 
necessity of expanding it. Therefore I say, 
use the number of pages that will suit 
what you have to offer, and issue it 
monthly or every other month, as the sit- 
uation demands. 


You are one of the few editors who is a 
free agent and J] hope you will keep your- 
self free. Meanwhile the material is 
splendid and my only sorrow is that there 
have not been enough centuries of record- 
keeping to give us surer patterns! 

Very truly yours, 
Ralph Rarstow 
Covina, California. 


My Reply 


Dear Mr. Rarstow: 

Your letter was very encouraging. 

T have enough material to fill almost 
any numler of pages per month if T had the 
time to put it together. 

The reason J would like to cut down the 
number of our pages a trifle is not lack 
of material, but lack of time to do signi- 
ficant research when I have to prepare too 
many pages for publication. 

T am not quite the free agent that you 
imagine. It is true I am not under pressure 
from advertisers, but J am under pressure 
from readers who want information of im- 
mediate practical usefullness, and some- 
times are unwilling to permit the excur- 
Sions into the byways which, in the long 
run, are likely to be of greater signifi- 
Cance:. 

I appreciate what you say about the im- 
portance of our work. The study of cycles 
provides a tool which may ultimately prove 
to be of enormous value. Wherever you have 
fluctuations that are not the result of 
random forces you have something which re- 
quires explanation and which reveals to us 
our ignorance about the phenomena in ques- 
tion. Wherever you have two phenomena 
fluctuating in the same cycle you have the 
possibility of interrelationship. All we 
at the Foundation for the Study of Cycles 
can do, however, is to point out cycles 
aud identity of cycle length, leaving it 
for others who know more than we do to 
offer the explanation. 

Very cordially yours, 


EL 


i ; 


Correspondence with Alfred Cowles, 
Prasident, Cowles Commission for Research 
in Economics, University of Chicago 


7 December 1951 
Dear Mr. Cowles: 

T was very happy to get your letter of 
November 26. 

Is your interest in our work sufficient 
so that you would be interested to help 
our project along? . 

T feel very strongly that in the sub- 
ject of cycles we have a tool of great 
potential usefullness (A) in uncovering 
possible interrelationships that might not 
otherwise be discovered, (I) in uncovering 
the existence of unknown forces if there 
be such which have a bearing on the re- 
sultant behavior, and (C) eventually fore- 
casting. 

JT am concerned solely in the use of cy- 
clic knowledge as a tool. I have no theo- 
ries whatever as to interrelationships 
that might or ‘‘ought to” exist or of the 
nature of the forces that cause non-random 
rhythmic fluctuations. These forces are 
likely to be different for different time 
series and may in some instances be inter- 
nal or dynamic, in other instances exter- 
nal or environmental. 

IT am fully aware that rhythm may come 
about by random forces and that such mean- 
ingless rhythms do not differ importantly 
from many of the rhythms that have been 
discovered by cycle students in various 
series of figures. 

J hold no brief for any particular cy- 
cle or cycles, but it seems to me unreason- 
able to believe that all of the cycles 
that have been discovered are random mani- 
festations, particularly as many of them 
have kept on manifesting themselves after 
discovery. This is something that cycles 
in random numbers could not reasonably be 
expected to do often. 

IT hope I have made a case for the po- 
tential usefullness of cycle research. 

Returning now to my original query: (1) 
Is there any possibility of your organiza- 
tion developing tests that are adequate to 
give the significance of any given cyclic 
manifestation? (2) Would you be willing to 
give me your frank opinion as to the re- 
ports we have issued to date with particu- 
lar emphasis upon any failures of omission 
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or commission from the standpoint of your 
circle of friends and associates? (3) Would 
you be willing occasionally to review or 
have reviewed by your staff in advance of 
publication such material as our Technical 
Rulletin No. 3, having to do with the Hos- 
kins time chart or our Technical Pulletin 
No. 4, having to do with the moving aver- 
age in cycle analysis? 

Cordially yours, 

Edward BR. Dewey 


10 December 1951 
Dear Mr. Dewey: 

IT have your letter of December 7 and 
have referred your inquiry to Professor 
Tjalling C. Koopmans, Research Director of 
the Cowles Commission for Research in 
Economics, University of Chicago. J have 
supplied him with the copies of the Septem- 
ber, October, and November, 1951 monthly 
reports entitled Cycles and also with the 
Journal of Cycle Research, Autumn 195]. We 
are doing business cycle research and I 
shall be glad to let you know what the 
comments are of the people in our organi- 
zation who are actively engaged in that 
field. 

Sincerely, 
Alfred Cowles 


27 December 1951 
Dear Mr. Dewey: 

In my letter to you of December 10 IT 
undertook to get a report on the work of 
the Foundation for the Study of Cycles 
from Professor Tjalling C. Koopmans, re- 
search director of the Cowles Commission 
for Research in Economics. Enclosed here- 
with are the comments of Mr. Koopmans, a 
bibliography of literature dealing with 
statistical techniques in cycle analysis, 
and also a list of some studies in the an- 
alysis of business cycles. 

Sincerely, 


Alfred Cowles 


Some Comments on the Publications of the 
Foundation for the Study of Cycles 

Most of the studies published are con- 
cerned with the analysis of a single time 
series over a long period of time. In the 
econometric analysis of business cycles, 
the trend of the last twenty years has 
been toward studying cyclical phenomena 
through a measurement of the simultaneous 
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interrelationships of several variables. 
In this way the attention has shifted from 
measurement of individual periods, ampli- 
tudes and phases toward the mechanism re- 
sponsible for cyclical movement, and 
measurement of the important parameters of 
this mechanism. 

I believe that this shift in attention 
has been justified in studying economic 
cycles, and could’ imagine that the same 
approach might be fruitful in some of the 
other fields with which the Foundation is 
concerned. If experience in the econometric 
field is relevant here, the answer to this 
question would have to be given by theo- 
rists in these other fields (meteorology, 
biology, oceanography, etc.). The experi- 
ence in econometrics has been, that the 
time series of interrelated aaiies by 
themselves do not constitute sufficient 
information to unravel the relationships 
present, but need to be supplemented by 
theoretical reasoning from the economic 
motive and other facts of general experi- 
ence. 

Whether cycles are studied in isolation 
or through study of interrelated variables, 
safeguards against spurious findings must 
be found in mathematical statistical theo- 
ry telling us what appearances can be pro- 
duced by pure chance. Again this analysis 
is more helpful if it can be based on some 
indubitable assumptions regarding the 
underlying mechanism. 

Attached are two lists of literature, 
one dealing with statistical studies on 
testing for serial correlation and other 
cyclical phenomena, the other giving some 
econometric studies devoted to the analy- 
sis of business cycles through the inter- 
relationships of variables. 


TGR: 
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‘Distribution of the circular serial cor- 
relation coefficient for residuals from a 
fitted Fourier series,’’ Annals of Mathe- 
matical Statistics, Vol. 21, March, 1950, 
pp. 59-81 (reprinted as Cowles Commission 
Paper, New Series, No. 42). 

2. T. W. Anderson, ‘‘Review of Kendall. 
Contributions to the study of oscillatory 


time series,’’ Journal of the American 
Statistical Assoc., Vol. 42, 1947, pp. 
187-188 (reprinted as Cowles Commission 
Paper, New Series, No. 21). 

3. T. W. Anderson, ‘A note on a maximum- 


likelihood estimate,’ Econometrica, Vol. 


15, No. 3, 1947, pp. 241-244 (reprinted as 
Cowles Commission Paper, New Series, 
No.221). 

4. T. W. Anderson, ‘Qh the theory of 


testing serial correlation,’’ Skandinavisk 
Aktuarietidskrift, Vol. 31, 1948, pp. 88- 
115 (reprinted as Cowles Commission Paper, 
New Series, No. 39). 

5. M. S. Bartlett, ‘Some aspects of the 
time correlation problem in regard to 
tests of significance,” Journal of the 
Royal Fae Society, Vol. 98, 1935. 

6. S. Bartlett, ‘On the theoretical 
eee and sampling properties of 
autocorrelated time series,’’ Journal of 
the Royal Statistical Society, Vol. 2 
1946. 

7. ™M. C. Kendall, “Contributions to the 
study of oscillatory time series,’’ National 
Institute of Fconomic and Social Research, 
Occasional Paper No. 9. 

R. R. R. Leipnik, “Distribution of the 
serial correlation coefficient in a circu- 
larly correlated universe, Annals of Math- 
ematical Statistics, Vol. XVIII, No. l, 
1947, pp. 80-87 (reprinted as Cowles Com- 
mission Paper, New Series, No. 21). 

9. G. H. Orcutt, “A study of the auto- 
regressive nature of time series used for 
Tinbergen’s model of the economic system 
of the United States 1919-1932,” Journal 
of the Royal Statistical Society, Vol. 10, 
1948. 

10. G. H. Orcutt and S. F. James, “Test- 
ing the significance of correlation between 
time series,” Biometrica, Vol. 35, 1942. 

11. G. Tintner, The Variate Difference 
Method, 1940, Bloomington, Ind.: Principia 


? 


Press, Cowles Commission Monograph, No. 5. 
12. W. A. Wallis and G. Moore, “A signi- 
ficance test for time series,’’ National 


Bureau of Economic Research, Technical Pa- 
per No. l. 

13. H. Wold, A Study in the Analysis of 
Stationary Time Series, l'ppsala, 1938. 

14. G. U. Yule, “Why do we sometimes 
get nonsense correlations between time 
series,” Journal of the Royal Statistical 
Society, Vol. 89, 1926. 


114 


Econometric 


1. J. Tinbergen, ‘T. A method and its 
application to investment activity,” “IT. 
Business cycles in the United States of 
America 1919-1932,’’ League of Nations, 
Economic Intelligence Service, Geneva, 
193195 
2. J. Tinbergen, ‘‘An Fconometric Ap- 
proach to Business Cycle Problems,” Paris, 


CYCLES — Report for March 195? 


1937, Actualites Scientifiques et Indus- 
trielles 525. 

3. T. C. Koopmans (ed.), Statistical 
Inference in Dynamic Economic Models, 1950, 
New York: John Wiley and Sons, Cowles Com- 
mission Monograph No. 10. 

4. L. R. Klein, Economic Fluctuations 
in the United States, 1921-1941, 1950, New 
York: John Wiley and Sons, Cowles Com- 
mission Monograph, No. ll. 


Dear Mr. Dewey: 

If you have a “Household Hints Depart- 
ment” in “Cycles-A Monthly Report” you may 
be interested in a simple method that I 
have found quite useful in locating the 
peaks and length of cycles. 

After I have plotted a curve I lay the 
graph paper flat on my desk. Then I take a 
handful of pencils and lay them on the 
most promising peaks. I keep moving them 
until they look to be equidistant from 
each other. 
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Fig. 1 shows such a curve with pencils 
laid at 72-month intervals. 

Fig. 2 shows a perfectly regular cycle 
(H) superimposed on the curve (G), that 
was developed from the mean values of the 
various 72-month cycles contained in this 
curve. 

Regards, 
Charles H. Pinkham 
Lydia E. Pinkham Medicine Company, 
Lynn, Massachusetts. 
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_ Additions to the Library 


“The British Wheat Price Curve and The 
Weather Trends Since 1260 A. D.,” by Ray- 
mond H. Wheeler, Journal of Human Ecology, 
VoleeieeNov 9" 195136 pages, 14 charts. 
Cift of the Weather Science Foundation. 


There is much more for the cyclic stu- 
dent in this paper than the title implies 
for Dr. Wheeler sees numerous cycles ap- 
parently present in both weather trends 
and Rritish wheat prices over the past 700 
years. 

Dr. Wheeler is a trail blazer and stu- 
dents of cycles will want to follow up 
with exhaustive detail the provocative 
correspondences and relationships suggests 
by Dr. Wheeler in this paper. 


‘(ber eine neue biologisch wirksame Kom- 
ponente der Sonnenstrahlung. Peitrag zu 
einer experimentellen Crundlage der Helio- 
biologie,” by Maki Takata. Reprinted from 
Archiv fur Meteorologie, Geophysik und 
Bioklimatologie, Serie RB: Allgemeine und 
biologische Klimatologie, Band ITI, 5. Heft, 
1951, Springer-Verlag in Wien, 23 pages, 
10 charts. Gift of the athor. 


This interesting paper written in 
Cerman with supplemental summaries in 
French and English can perhaps be best 
described Ly reprinting the English sum- 
mary in full. Jt reads as follows: 
Summary. 

It 1s reported upon a new biological 
effective solar radiation, which until now 
was unknown and is measurable only with 
our “index of flocculation” in bloodserum 
(Flz-Reaction of Takata). This radiation 
stands in good correlation with the solar 
activity, by the following eftects: 

1. Effect of sunrise and sunset (sys- 
tematic increase and decrease of the Flz 
by sunrise and sunset). 

2. Felipse effect (dimintion of 
Flz during a solar eclipse). 
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3. Effect of altitude (exponential in- 
crease of the Flz together with altitude 
in the atmosphere). 

A, Effect of latitude (increase of the 
Flz with diminishing geographic latitude). 

&, Eleven years’ period (Flz fluctu- 
ations parallel to the variations of the 
relative sunspot nunkers. ) 

6. Effect of the solar rotation (marked 
tendency to repetitions of the stormy Flz 
disturbances after 27 days). 

7. World-wide phenomenon with cosmic 
rhythm. 

From this report it is evident that the 
‘Vitalionizing’’ radiation, which we had 
proved during 17 years day by day, fulfils 
all requisitions for the verification of 
a new effect of the solar radiation. There 
is no doubt about that the solar radiation 
must contain a new component with biologi- 
cal effect, which is characterized by its 
strong penetrating power and Ly its ioniz- 
ing power for the human body. 


‘Secrets of the Ocean Red—Dating the 
Changing Climate of the Past,” by J. D. H. 
Wiseman, reprinted from The Times, Septem- 
ber 22, 1950, three pages. Cift of Dr. 
Wiseman. 


This reprint of an article by Or. Wise- 
man explains the methods of estimating 
prehistoric temperatures by means of the 
composition of undisturbed cores from the 
depths of the ocean. In this paper Dr. 
Wiseman gives the dates of various eras of 
maximum and minimum temperature from 
about 117,000 B.C. He does not, however, 
call attention to any regularly recurring 
cycles in these fluctuations and of course 
there may be none. 

Qn the other hand, data extended over 
so long a period of time are inevitably of 
interest to cycle students who wish to see 
whether or not cycles of more recent per- 
iods continue into the far distant past. 


FISHERMEN, ATTENTION! 


Would you like to see a report in regard to the 9.6-year 
cycle in the abundance of Atlantic salmon? 

This report was prepared by Professor F. B. Pheips of 
Columbia and Professor 1). L. Belding of Boston University 
for the members of the exclusive Restigouche Salmon Club. 

Through the courtesy of the club this material was pub- 
lished by us as Foundation Reprint No. 29. 

The name of the report is ‘A Statistical Study of the 
Records of Salmon Fishing on the Pestigouche River.’’ It is 
6 3/4” by 9 3/4” in size, 37 pages long, and contains eight 
charts. 

If you want a copy of this report, send $1. The reprint 
will be sent you by return mail. 
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9 EAST 77th STREET NEW YORK 21, N. Y. 


